Evolution of the fibronectin gene. Exon structure of cell attachment domain.
Genomic DNA coding for human fibronectin was identified from a human genomic library by screening with a cDNA clone that specifies the cell attachment domain in human fibronectin. Two clones which together provided more than 22 kilobase pairs of the fibronectin gene were isolated. The exons in this region correspond to approximately 40% of the coding region in the fibronectin gene. They code for the middle region of the polypeptide which consists of homologous repeating segments of about 90 amino acids called type III homologies. Nucleotide sequence of the portion of the gene corresponding to the cell attachment domain showed that the Arg-Gly-Asp-Ser cell attachment site is encoded within a 165-base pair exon. This exon, together with a 117-base pair exon codes for a homology unit. Analysis of the exon/intron organization in some of the neighboring homology units indicated a similar 2-exon structure. An exception to this pattern is that a single large exon codes for a type III homology unit that, due to alternative mRNA splicing, exists in some but not all fibronectin polypeptides. The introns separating the coding sequences for the type III homology units are located in conserved positions whereas the introns that interrupt the coding sequence within the units are in a variable position generating variations in the size of the homologous exons. This exon/intron organization suggests that the type III homology region of the fibronectin gene has evolved by a series of gene duplications of a primordial gene consisting of two exons. Specification of one of these homology units to the cell attachment domain has occurred within this exon/intron arrangement.